Induction of autophagy under nitrosative stress: A complex regulatory interplay between SIRT1 and AMPK in MCF7 cells.
Induction of nitrosative stress has been observed in various cancer types and in tumor environment. However, it is still unclear how cancer cells combat the effect of nitrosative stress. The main targets of nitrosative stress in cells are cellular lipids, proteins and DNA. Autophagy or self-cleaning generates energy for cell survival under stress conditions. In the present study we investigated the role of autophagy under nitrosative stress in MCF7, a breast cancer cell line. Interestingly, we observed induction of autophagy associated with cell death when MCF7 cells were treated with NO donor compound DETA-NONOate for eight hours. While investigating the mode of cell death under nitrosative stress in MCF7 cells, it was found that it was neither apoptotic nor necrotic. Moreover, nitrosative stress did not alter mitochondrial membrane potential and cellular redox status in MCF7 cells. But we observed an increase in NAD+/NADH and a drop in NADH level in MCF7 cells following NO donor treatment. Sirtuins having NAD+ dependent deacetylase activity, play an important role in cell survival mechanisms. So we further checked the status of SIRT1 under nitrosative stress in MCF7 cells. Surprisingly, we observed an induction of SIRT1, phospho-AMPK and p53 in MCF7 cells under nitrosative stress. Interestingly, autophagy markers were down regulated in MCF7 cells upon treatment with nicotinamide, an inhibitor of SIRT1 activity and dorsomorphin, a phospho-AMPK inhibitor when treated separately under nitrosative stress. To further confirm the role of SIRT1 in the induction of autophagy associated cell death, it was knocked down using si-RNA and nitrosative stress was applied. SIRT1 knock down led to increase in MCF7 cell viability along with down regulation of autophagic markers and phospho-AMPK as well as accumulation of acetylated p53. The increase in p53 controlled DRAM1 mRNA expression in MCF7 cells under nitrosative stress further confirmed a complex interplay between p53, SIRT1 and AMPK under nitrosative stress in MCF7 cells. Altogether our work for the first time suggests a complex inter-twined partnership between AMPK, SIRT1 and p53 in regulating autophagy in response to nitrosative stress in MCF7 cells.